This investigation is devoted to modification of the wave approach to the problem of determining the dynamic characteristics of deformation of the plane target due to the impact, as well as application of this method to determination of the points of interaction between wave fronts after their multiple reflections from edges of the plane element. In the points where various wave surfaces converge, the extreme values of the voltage of different signs can be observed. In this work, a framework for reinforcing plane orthotropic elements made of composite materials in the points of interaction of elastic waves is proposed. The method of constructing a wave portrait in the plate is based on the principle of superposition of two separate tasks: the contact problem of the impact of the initial dynamic load and the wave problem of the target's deformation over time, including deformation due to propagation of elastic waves having a finite velocity. In this work, the wave problem is investigated and the solution is obtained in an analytical form for the functions of the displacements.
Introduction
Currently, the increasing interest in application of composite materials in mechanical and construction engineering cause researchers to move towards more complex rheological models of the materials used, as well as towards a more detailed description of the design of new composites and structural elements made of them. Thus the results for the determination of reinforcement positions in a composite anisotropic plate presented in this study can be considered quite relevant and timely. In order to determine the positions of reinforcement of plate elements, we investigate the dynamic behavior of the target's points under time-varying load. It is a well-known fact that substantial material stresses occur in areas located close to the surface of plane elements, thus in theory of reinforced concrete structures there is a corresponding notion of "splitting thickness" determining the depth of the valve, i.e. thickness of the protective layer of concrete. In this work, to determine the locations of the reinforcement of the plane element along its thickness it is proposed to constructing a picture of the propagation of the fronts of elastic waves and separately find the points where the reflected longitudinal and transverse waves meet.
In this investigation, the method for the calculation of dynamic characteristics determining the behavior of the plate under impact loading is modified based on the representation of the unknown quantities in the form of expansions in time and spatial coordinate along the direction of propagation of elastic waves.
Governing equations
In the world of engineering practice, there have been numerous studies where each of them individually addressed different aspects taking into account the nature of application of the external dynamic load [1] [2] [3] [4] , properties of the load application area [3] [4] [5] , rheological properties of the plate material [4, 5, [6] [7] [8] , different conditions of fixing of the plane element [9, 10] . However, all of them studied certain aspects of dynamic effects on a plate separately and not as the whole set of simultaneously influencing parameters of the construction and applied load. Moreover, a single computational algorithm as a software application has not yet been developed and implemented. In this paper, the dyna-mic behavior of the plate is described by wave equations of Uflyand-MindlinReissner type, which exhibit the hyperbolic structure and take into account shear deformations and inertial components of the rotation of cross sections [4, 5, 
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Method of solution
The calculation of the force and kinematic factors involves solving the system of equations (1) - (5). When taking into account the existence of wave phenomena in the form of elastic waves expanding with velocities that do not change during the entire deformation process of the target, one can use equations (1) to (5), however in order to construct the solution far from the place of occurrence of the wave fronts, these equations must be rewritten in a slightly different form using following substitutions
These expressions allow us to change from the use of traditional displacements and mechanical characteristics of the material in the determining equations to the use of dimensionless displacements and velocities of elastic waves in various directions of anisotropy, which represent the ratio of certain parameters of the material [4, 5, 10] .
For solving equations (1) - (5) Values of the velocity of wave surfaces are directly dependent on mechanical anisotropic properties of the target's material in the respective directions. It can be assumed that the set of values of the velocity of wave surfaces determines the elastic properties of the plate.
All linear and angular displacements in equations (7), as well as the external load q(t,r,) (a function that is associated with the contact force P(t)) are proposed to be written in the form of expansions in power series with spherical functions using Legendre polynomials [8, 10] , such a representation of the unknown quantities allows us to link the desired functions and their derivatives of various orders with accuracy of unknown coefficients   
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in these expressions, R -the radius of the plane circular element modeling the target; r1 -the coordinate of the point of dynamic impact of the striker on the target; x -the magnitude that can take the values of the basic displacements , , w, u, v; these magnitudes are represented in the imaginary space indicated by the line above, P(p) represents the dependence of the interaction force on the parameter of the imaginary space.
To determine the coefficients of the series (8) and (9) we will use their representation in the form of Laurent series near the investigated point of the target [8, 9] 
Substituting the series (8), (9) with consideration of the expressions (10) into (7) and equating coefficients of the same degree  , we obtain the system of linear algebraic equations, from which we can find the coefficients of the expressions (10) 3  11  2  3  3  1  1  2  2  3  3  3  3  4  1  1  1  1   cos  2 1 ,
e.g. displacements and stresses, it is necessary to use functional equations linking the contact force and displacements of the points of the plate [2, 4, 8] and boundary conditions [3, 5, 7] .
Numerical investigations and conclusions
The proposed approach allows us to present a picture of the wave process in the form of normals to the fronts of elastic waves (in fact, these are the rays along which the wave surfaces propagate after application of dynamic load), taking into account their reflections from the upper and lower surface of the plate [12] . The scheme of the propagation of wave surfaces in the elastic isotropic plate, the dynamic behavior of which is described as a particular case of equations (1) to (5), after application of elastic contact force and upon fulfilment of the conditions of the total internal waves' reflection from the edges of the target is represented in Fig.1 . Figure 1 shows time-dependence of the coordinate of the wave front displacement along the thickness of the plate with the following initial characteristics: Еr = 250 GPa, Е = 150 GPa, r = 0.3,  = 0.3, ρ = 6000 kg/m 3 , h = 0.1 m, t = 25 ms, l = 0.5. The proposed algorithm for the solution of the wave problem allows us to determine the position of the front of each of the elastic waves generated in an orthotropic plate after application of the dynamic load to its surface at any moment of time based on multiple construction's parameters and external influences. 
